Information network architectures by Murray, N. D.
(D
J
<C
o0
Z
o0
W
O::
D
I--
(D
W
L--
7-
C.)
r_
v I
n," 00
O 1.17
0
z I._
0
I-
n,,,
0
LI..
Z
>-
O_
O_
D
I=1
m
z
ILl
I_ 0 ILl -_ I-- 7-
z u_ I-- n_ w _ LL I--
I:::1 n,* _ 00 0_ D _-_ _ 0Z _J Z
Z UJ I--- ILl a 0 I-- LU D I-- UJ
,_: _J .., _ 7- _ ILl _ v _: I-- _¢: O_ _I
0 z _ I-- n,* o:: I:1 ._1 u.. u.I 1.1.1
z I-- 0 I::::1 _-, n," • 0 <_ _ :>
O _-_ Z 7- ILl 00 O _: ILl ry Z <_
I-- ._1 ::D _ 0 _ W P_ Cxl _-" U
,_: D -_I v W r,." ,-. _ Z ,_: 7"
I-- '_: 0 t_" -.1 0.. O0 :> I-- _ _9 W 1--
00 LL 0O 0 1_. t7 LL O_ Z Z 7- ,--,
D I.- P::_ u.J O ._ <_ ..-, I-- 3=
uJ _ >-- I-- 0 z _ n,- _ r_
<_ ,_ O z tY O 7- n.- Z <_ I---
C0 _ 0 <_ ._1 .J _ LL D _-_ ILl CO I--
uJ z I-- O A _-- O I-- n_ _:_ o_
_ 7- Z 7- I-- "_ 17,"7- w _: _: O
•_: _-_ _ O _D O 00 Z _ _ W
I--- W '_ I-- ILl U_ ILl _ O Z ._I r_" .
,_: w "-_ z v --J _" i-- p:l
"-_ I_1 >- c.) oc: ,_: _ o::: t::::1 "-_ O Lo z ,-,
_: ._1 ,-, O u.. _'- O w _" (D z ILl U_
-_ ._ V W >- 09 0 I'- _ O0 <_ I--" W -._
00 ILl _ I::::I --I CO I.L W _: _ O:: 09
Z --J -.I ILl W _ Z 0::: ,_, W LLI ,_ ILl
,-_ ,_: t-- w ,_: co o_ _: z n,- (3' O
O9 :> o_ w n,- 0 I-- uJ ,=Z_.0 w z
oo _J O 3= uJ o. 7- ,_C 7- .. _- _ n-
,-, 0 _" I-- _ _ _ I_ oo o= _ ..j
_: > w 0 _ ,-, w O u_ w _:
w _: pc_ :_- _j 7- _- n- u_ _J _ C.)
w D W D tY W _: _-,
0 u.J _1 _ n.- 0 I-- I-- _ I-- LLJ O0 _: I--
_ w 0 0 7"- ,_ oo U.l ,_: o_ _- o_
D_ <_ ry" __1 LL. O0 7- >. I-- W _ 0:: 0
O0 w u_ I-- oo ,_: u_ 7- 0 0
OC _ ,--,Z ..-] OC .--'-_ 0 (._0,--, r,,"Z
W -r" O0 00C 0 IV7 ',_ _-" Z 7- >- W ,_
_: I-- z ,---, ,_: _: I-- _" _ I--- o_
O I-- -.J I-- I:=1 ._ O _ I=1 o0
I:::J I_ c.) < D W Z 0_ O O Z __ 7- v
u.J u.I _-" _ z _:: (D C.) --J *_: _ _.9 Z _
Z W n," O I-- u.l -., I-- O _ _ 7- _J
_:: W _: LI_ 0:: 7- 00 Z >- I.L. ,.-., £1. 09
:> z z _: I-- w ,--, ...I _" _: w co -7
ILl v I-- I-- Z D 7- z I-- ,-, u.J
o:: o:: I-- • <_ ,-, '_ 0 I-- >- <_ I-- P:I
0 3_ 7- Z I-- _:: w Z 7- U.l 0 0
u_ ", _ I-- U_l (-) :> _ I-- _ _ _0 _I
(I) _-- Z _-- U.l C_I I-- 7- -_I :3= U.l :> <I: U.l O
_" oz ,--I > _ D U_ 0 pcl 3=
ILl O Z O --, OC 0 _- O0 I.L.OC
I--.D_ O 0_ 00 (.J F- _-, I==1 O 0_ - U_. (.9
O0 I'-- _ I_ 0.. ILl O0 W 00 Z
00 -.I _:: 17," ,--, CO W _-, W Z _" v ,..,ILl X
o.. _'- _: w I-- p:l z z I-- co w
<I: c,," CO (D ,:%:Z W _-, _-_ 0:: :=) _.I
I-- (..9 0 oO ILl 0 -J 0 0 oO -J .J W 0_
Z _ I_ 0:: n-" W ,-, I-- ILl _-- I-- '-_
I=::I,.-,Z w ,--,(I. o:::I'-- 7- Z z 0 _ I'--
I-- _-_ w ::D _: w i-- O 0 oz 7- ._I
Z _ Z C_ ILl >- I--- 0::: _--, _ 0_ I-- D
0 PQ _ ILl _ IN 00 '_: I'-- I_ I-" _S-
_--_ rY LLI W 0:::: Z W W ,_C ,_: ,--., v
I-- 0 r_ _J ,,_ LL UJ ,:_ w _ _ I-- n- z
'_: _ ,=:I:o.. J _-" <_: _ I-- _-" ,-, ,-* z 0 0
_-" O ,-, 0 n,- oo ,_: _: z z ,_: 3::
oz _.) _J _ oz 0 o_ _1 oo D D 0Z I--
0 _ z I-- LL I-- O0 0.. _" _ W U.l ,_
LL 00 C.) ,--, Z n_ w _I J _" _" ._I z :>
Z I-- 0 n,- 0 ILl U.l LL Z ILl 0 0 0 ,--,
N8 7 - 291 49
2-61
https://ntrs.nasa.gov/search.jsp?R=19870019716 2020-03-20T09:57:37+00:00Z
In
2-62
__°
0
I--
I-,,,..
I.LI
I.LI
Z
Z
E
_L
O
m|l i i
I,-.- n," ,,_ ,.,,.i_
ii
,r"O
_E
I,,_E
Z _0
_^
R _ E
I I
"I
• m m,
2-63
! i °
2-64
ov.
o
I--
,_1 I-
v
I--
2-65
I--
I.I.J
z
0
ii..
E
0
I.,I,.
z
2-66
o
J
o
0
IJ.!
I--
ILl
I--
--r-
0
...J
a.. I_1
0
.-I
I-'-Q
O
,.-.,,'I
I--,-
I .
I _"_ _P" _ C,.,_ I._1
If _ _"I,I I---
I! _ LJJ ...J z
£/") l..l,J _,,,,_
I.i.,I
¢,,_)
..j ,,=:_
,=_Ii
¢,..) r_,,_
ILl
I-- I--"
£,/') £/)
I,.i,.I ,=:_ r,_"
=:) ','--_ £,/3
0 I,I C/)
(w) l_
£/')
_" ,,=:I::£/)
C.,,) ,--,
0
0 l.l,J
I,.I.,I l"-
rl
-e-' ,_J
-r'-" Ii
0 C)
2-67
IIUI
2-68
2-69
0I---
ILl
=7
I--
a._
0
LL
0
Z
0
I--
ILl
Z
0
I--
I,
LU
Z
Z
Z
Z
Z
Z
W
O_ I--"
0 O_"-_
_Wr_
I---oO_--
W'-_O
z _-)
/
i
\
\
k\\
xN
\
W
_z
Wr_--
oowW
W
r_>W
Wn_--
oo W _--_
"-_oO I--
Z
0
_-)l--
_.)ZW
_W_--
>_-_
_W_--
_SO
.__IcO
<Z
_--_0
F----J
_->
cOW
>-
-_ oo
--_ Z
0
_-_Wl--
_--_
l----J_
WO_
_--r_ n_
_--_--
r_'zo 0
_0_-_
2-70
EMULATION NODES
i-
LINK
PROC
LINK
PROC
i
T
LINK
PROC
I
LINK SWITCH SET
T
LINK
PROC
J
I
INTERFACE
PROC
I. ±
I
i
NODE
MANAGE,
PROC
I
i
ALL PROCESSORS MOTOROLA M68K
2-71
PRODUCE
HARDCOPY
REPORT
AFTER EA,
TEST
REAL-TIME
STATUS
DISPLAY
ACCUMULATE
STATISTICS
RECORD
GIN
STATE
CHANGES
ACQUIRE
GIN
STATE
CHANGES
MESSAGE
SINK
ACCEPT
MESSAGES
MESSAGE
SOURCE
OUTPUT
MESSAGES
NATIVE OPERATING SYSTEM
(VAX/VMS, VERSA-DOS, CP/M-86)
PASCAL
LANGUAGE
ASSEMBLY
LANGUAGE
GIN
NETWORK
2-72
_J
l'--
l===i
0
c=o
I--
0
IJJ
>
I--
I
z
0
z
ILl bO
U3 I.--
F-
o
o
_- o
z .=_l
_P c.o 13-
o.. l.lJ
0 LU r._
z
0
,o
l.--
z
_.o
z
I.-
i=- I=- _._ 0 1=-
0 klJ
ILl
>
bO
Z .--I
_.)
,--,, X
I-- l.,l,J
,.,,,,,,
ILl ,,--,
N _-_ _'- _: _--_ ¢_: I'--
I I ==J I I I L.l..i I I
I--- .._I l--
Z 0
IJ.l
>
I,,-=I
=" 0
0 _'-
_=- z
0
u3 _-
_.J 0
u..
0
P_ t.o
uJ
l---
z
X
L_J u3
._I U.J
z
I I
z
.._I
.=.I
lJ
I
2-73
-r
m
=:
o
.-J
-1-
n,l
-r
F-
0
0
e--
"o
e-
E
0
L_
e-
"0
e-
em
0
o-
4.A
e_
e_
e-
a_
em
L_
_q
m
tw
0
m
0
0
0
e_
=h
¢=
_n
0
em
e_
e-
E
E
0
0
m
E
¢o
g,
2-74
t t t t
_! _.1 _1 _1
m
0
.J
Z
0
"D
0
e-
L_
0
eo
E
X
W
ILl
0
Z
0
Z
UJ
t t t t
_1 _1 _1 _1
I I I I
CNI v- _I" I_
t t t t
t t t t
_.! _! _! _I
L
°_
_J.=-
2-75
Z
0
m
i,-
n,-
u.,i
o
,,...I
o
z
x
I.LI
®t 0
®
0
2-76
C_
iii
C/'b
(J
Iml
ii
(..b
Im--I
E:)
0
LaJ
._J
iii
i,i
i,i
>-
0
I1-,,I
LL_
I,I
LLI
0
2-77
2-78
i,i
Z
_,.I
i,I
I---
c_
0
,--I
-i-
1,1
I--'-
ILl
0
Z
m
l--
l-s
l--
Lid
__I
_,,,I
l,.l,.J
I---
t.J I.i.I
I,,--
0 e
..J
t,tJ r_'
j.-- ,_
LAJ
W
5" ,_,
A
X
j...., t_
L.IJ !
Z
tJ
L_
U
o_
o
t-
o
5"
u
orI
G,_ C
0
fb
e- ,--
oe,-
• f,-
o
(..9 "o
A
f,.
o
v
(,1'1
(.g
c_
w
_o
t_
e-
t-
_t
_- _ _:_ (.0 (-_
o r_
•,-" O (._ (J _.)
4-- t of-- ._J ,e" ,_-
N 4-) 4-_ 4-+
• i--- or- _ of,- -r-
I.
0 CO 0 r-- 0 "_ 0
o_._
V3
e'- r- S-
.,-. .__ cj _.
_.n ,,_
o
4-)
to
i,d
.ira,
l.
o
I
c
o
r-
o
E
e-
o_
I
1t i
_ ir +'_,
. !+
¢_ ._,,- 0r.-
or-
+ C .+ .++: + ,:
2-79
ORIGINAL PAGE IS
OF POOR QUALITY
O'9
._J
I---
','::C
Lul
C_
¢.,,O
,=::
e=
fo
(,_
ej'),
.<1
e-
i
I,--t
I
!
e.,
; v)
, <:
:_ <_
f,,n
i.aJ
._J
i,--q
it')
i::
i
co
,4
,4
=:
i
c_
e-'-,
E
::::L
'T
o
o
z
o
z:
o
z
x
x
x
x
x
x
o
z
o")
1.1.1
>-
c_
o
LI.J
,-,,..
)_. ,-,
::E:
.-2
I--"
a..
i._
¢_)
z
uJ
I-- n_
I-" u_
x _uJ
uJ C)¢_-
._J
,_ ¢:c _I
o ro
x
L_
e- _. 0
w
_3
h-bJ "-
_" h- ba 0
E
!
N
co
"t--
k--
Z
Lu_
W
c_
Z
0
O0
O'3
LUJ
X
0'9
O0
._J
X
09
L_
Z
ro
09
L.J
Z
0
I----
_J
I---
I-,-,
z
0
I.--
I.J_
U_
0
I.J_l
l.J_l
2-80
ORIGINAL PAGE IS
OF POOR QUALITY
\
\
ORIGINAL PAGE IS
OF' POOR QUALITY
%
...r-
t--
-.e
i.a.i
o
!
i.a.i
-J
u')
c%1
x
od
u,.
o
I,--
w
2-81
l"--
ILl
0..
I.I.I
-r-
l'--
....i
I---
0
I 0
I!
s_
s_
0
u
C_ c_ C_ C_
C_
vi
o
C_
c_
o_
÷
.p,.
<'_
!
o
c_
÷
c_
4_
o
c_
I
2-82
EEl-
V
X
÷
h_
o'3
L_
E
00
I_J
00
O
_J
Im
3_
00
I
_ _ _ _ _1 "
I--_-q
Nt_,
_" 00 P-q
OD.
a- Im
Im
00 00
O LLI O °_
Z Z C;3 IP
I-- Im
2-83
POOR QUALITY
COMMON FEATURES FOR ALTERNATIVE
D ISTRIBUTED OPT ICAL SWITCHIN(3ARCH ITECTURES
LINEAR/STARI RING ICIRCUIT I PACK_
_"'--...._CHITECTUREI
FU_CT IONS_-_.,,]
_ I
ITRANSMITTER/ I
RECEIVER I
<I SWITCH I
_JI COUPLER I
_I CHANNEL IZATION I
_-,'(_M UX-WDDMUX) I
Q-I A_PL IF IER I
_ I DELAY I
I ADDRESS I
<vl CO_ARE I
z
=_ _-;I, CONFLICT I
I RESOLUT ION I
I ROUTINGIGATENAY I
,,.,,._II
_, HI LEVEL I
:r' _.I C..."
_ ___IPROTOCOL I
"_- I.LJCo i
._J ,_,"I I
t I
' BUS I SWITCHBUS ,
I I
BURST I SYNCHRONOUSI
ASYNCI
NO I
MESH
I SWITC
I MESP
BURST
ASYNC
COt_IONFEATURES
RING OR
STAR
COMMON.
'1 SLOW I FAST
I I
I
1 I
I MINIMALI SIMILAF
I I TO
I I RING OF
I I STAR .
TABLE (1)
2-84
!n,.
_IO ,_ O(n
_1 Q.J Ob.I
_o _N
2-85
ORIGINAL PAGE IS
OF POOR QUALITY
F-
UJ
Z
Z
n-
hl
11.
I
m
"1-
UJ
Q.
X
j W ,
